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( ) * ^ # ^ * g) ^ ft # ^ * # ft ffi * t%, : 

10 0 : £ & ft 

110 : t ^ g g 'J j- /t 

" ^^C# a ^^#- '■ Storage system and method with snapshot backup 

function) 

A storage system and method with snapshot 
backup function is provided. The system 
electrically connects to a host, and includes a 
storage and a storage control unit. The storage 
includes a plurality of data blocks and backup 
blocks, and the storage control unit includes a 
controller and an embedded driving program. The 
steps of the storage method are as follows: the 
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15 0 : tt # Afc 

16 0 : « # «E *] * /L 

17 0 : « # & * 
1 7 2 - 1 78 : & Jfe 



& - &£.-fsMfl*$-i- (-fsM^-g^j- '• Storage system and method with snapshot backup 
function) 

storage control unit receives a newest data and 
determines whether there is a corresponding data 
stored before the newest data and, if the 
corresponding data exists, determines whether the 
corresponding data is different from the newest 
data. When the corresponding data is different 
from the newest data, the corresponding .data is 
copied to one of the backup blocks from an 
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- ^>C^ a ^^lr (# 8 ^^#4 : Storage system and method with snapshot backup 
function) 

original data block storing the corresponding 
data, and then the newest data is over-written on 
the original data block. 
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^# a # : 
^# a ft : 




JL - (1) 

&%*n%L%WVt--%L : g¥t®£ft %. & %l -ft ;k • 3. ft %] A 

% M ^ - « * 'i* SR $t VT if] %t £t # ^ * ° 

& jjfr & #f 

£ - & fid t *4 tt # Jfc *fc + - £ * t& m ft W #4 4l 3t * 

m m # ' aitiif ^ttfe *j t ^ a # 4l ^ > £ & 

— i % ft 8& & — !£ 'It It # 3t ( D i r e c t Memory Access > 
DM A ) ^ • & * ^ ffl 3i & ft & S H ( CPU ) t # tit 

XT ' t i f4 # f I t e «l # t ^ • & ft ' it «. 6*1 « # & 
-ft # -j§t £ - « flt * # PJ 51 ' ^ £t # t # ^ b£ • i^t 

«*fj|4*ft*M^^^#4§e < *t* ' Mb ^ & m 9l ^ 

m # # w # • jtb — ^ ' m # t i it m & ft & 3. 

X ± ft & i% tfj % s^fto ft » % Ok & tid $k i£ ^ M • -H. ^ ffl 

#-#"»Oa ° -H- ' i-X 12, -ft ft # 3*. ( D i r e c t Memory Access • 

DMA ) & ^ tfr & m. &} f # * # £- WL *| • & * it ^ $ * 

*iiAA46&f *4 ^ ffr & 3 • 

%> t at # it m m m ' ^*'*iMaf > % & ± & 

ft(Storage Management Software) • ^^^t# = ##4t# 

5. t£ ^ m. h m M tit # & ^ . u ft - «■ A # tfc « 

(snapshot) ffr • it ^ /£ # .&£ # # 5. % - 4t * t 
& -k° - m m ft JUL H ^. ^ - * « M # ^. * t • ^ ' itb « ^ 

* sfc e> #i % **> a * tfe t # ^ * ^ ^ &o 4 s n\ . ^ 
*t ^ *» ^ ^ e « ft & ^ ^ *t ft -r > ^ ^ ^ ffl a 
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i& £ 3l & t * *» I / 0 * ft >7il # Sl *L & IS ' i£ if ^ 3l & <W 
& & a H (CPU) 60 ft m (Loading) - 

«.*f-^S*»&#f ' Rfe- T ffl «i Ut #r ig. 60 & m 9h ' H 
ife - ^ n m t£ £ & ft I'l lr # I a &d # f # I: § H t =fc 1% 

1*3 S *a H- u >k ft tit 60 3r • & fln • it *fe 60 & m & t& 
ai&-&«#Jfc*#tefli#^ > is £ if ^ i | 4 S i 
(CPU) 60 ft it (Loading) a tt M f *4 M 60 * I s ] A # to S. • 
it & ± *fc & a H ( CPU ) 4l ig # a*. & F£ 1*& • 4* M A 4f *f $ 

(CPU) rfn f 1 )ll:--ft1f iil^f-U 1 
# 93 ft 1; 

S) jib > ^ # «¥i 60 - i # S 60 & Ifc 4& — ft * Vk flfc 48 
^ Jfe 4l « # & *fc A >8r * • «■ * & $>] 60 ft* # * *4 i ^ 4*1 
fr — & *l± ( cons i s t ence ) *fc A & £ f" 34 60 
(Snapshot) • i£ ^ ±i do & # & M, 60 ^ ffl # 4* ' 

H: 4 # 5* # • isj b£ . ft i. & & ^ -4 3£ H 60 tf % ft If • 

4fc *• # B £ % - * ft * *J ' ^ «: * - * * * 
4fr ^ Jte 4l # # % tit & & ' * * i£ 4fe as -ft 4fr ^ ^ # 
IK ^ # % -\± M * 5- - i ^ *fc ' .B.&te.£.^-48«#*fc** 

g ^ a # f^- & & • * idt n # « *J * 7t s. 'J? ti a - is *4 ^ 

A--a^^^60^t^fl^ • ilb as ^ jfr ^ ^ # >ir *» 

T • i& « # 4S #J ^- it g ±35i«il^*«t-#»A:60**f«# 
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it > > #J 8* « * #r ft* # t *4 t 

t^^i^^^r=^M#t*4^j^^ ; as 4a £ Tfr =fc « # t *4 

^ If ^ i- t # ^ i i4 ^ t ' 31 #f ilb AflT ft* ft t 44 £P 

z_ as # fc m&n&)fc®:M&$&i&± ; ^ & • # /» *j- ^. 

^ ifc 4a 4 ft *r ft* # f #4 # « 3t *t 4a -g- # a* =fc ft* # t 

*4 m 4 ^ f *4 S. tk _L : *t ft #r ft* # t # #j -fete SR # ^ «. 

fc §& & t& & til vk M te if 4t -fc. - 

itb ^ • te#*4fr"W4L35— fttetfafc W ' i% W it i4 * «fcte 

- R3 ^ ffr ^ & 4l ft* # & A ^- jg ffl & — # & *o - ft* # # © 

- ft* ft «E *J ^ /t * - I /0 ifc ^ ' & 

° $r i£ ft* # 3r * 

^ f ^ T - t£ ^ © ^ ^ ft* # ^ ^ 7L 4£ 4£ * ^ 

# ; « ft* # * 7t ^ ^ m. m ^ ft* # t 
j^^a^L-t^^^ & & ' *J ^ ^ # i a ^ t ^ i # t # 1*3 

S 4: ^ * a* ^ ^ ft* ft t *4 • a i» ft* # & JL t 4a * <H» it « 
#t44£P^*£f^5-ft*#&£^#T3'l3*fet ' il * *h B 4a & 

f || ^ f f4 t 4 I / 0 ^ lij a 4 # ^ ^ f 1 ^ f 

br ffi ^ ^b 4l ft* # ^ ^ ft- ft © >fe ffl ^ — * i & J& ^ ± 

a -L • 

^ ffij t ' & & m ft % «i £ 4& ^ ffl 
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(4) 

%-7tm& + f» 4 a a te ** • 

&. «. i & #J it tfF H& jft *t * ♦ S h t ^ # # -ft *n A ts 

4a H- # =fc. « # 'k *4 £P a- flt 4& & -ft ^ ' *fc«.tt^--&«# 
& & & £ 4 ^ * ^ * -t *l * # * ^- ' £ & n & ^ m # 
t # & *t ffi ^ -H- *fe # ® 41 • 

& tt ^ 41- "Ml ^ -L it ^ * to @ #J * # «. * * ft a£ X. a fl 

ffi ^ -it ' t x # * & na a nr «fe ' it ae. ^ #r m m ^ • # 

n & tt m *p t ■ 
■ % gfe £ ^ : 

it $- m % \ m ' * * >f #i a& * # a /3 ^ - % - & & * 

*,j # - A 'Ik «& (Snapshot) til & ^ *fc # jftl 50 • 

fc*U00 » « * -ft. & i- & M, 1 0 0 # * ¥j - ft #f «• 

H#f 1170 - * t #■ - « # & i & ^ # -fill t *4 H 4fe 
(Original Block) i ^(Snapshot Block) *o £ 1 ffl 

t^&*& 172-178 - fl&ifi-St«#*S*iI*itl70i^e.^-46 
*J 33 ( & * ^ a H & a B a # ) A - & ^ A m % m A 
(Device Drive) J*,Linux m A ° itb • & 3 1ft - ^ #j € 

m n # % m. t • s^tntii^M^^t^is^ 

(CPU) ^ # ^ a lt(Storage Management Software) ^ 
*J^«r*Wl^«#^tI^ M (Snapshot) ft if 

' h Si ft ^ 0 4i & • ^ 
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160 • & fi*>##^#*jL«&<fr 83 & • & « 

ffr ffi i & i& 1 0 0 £ t i& • *fc&*-&±**uoorc«.fli«# 

# ** # * *t • it fa m ft ft « 4l « # & *fci50«t*«L*iLit 
& # a #r t& tf £ # • 

«L*^#W4L«-«t^irafe iH * 9S ft tit 4L fit # 3T 

>£- *» T : t£ ^ # *E f 'J °4- 7t 1 6 0 if & & * ± & M. 1 0 0 ft # * 
&}&%^¥}&mtitft%W- ' 3LJL#jfc*#r«#*il4il*4f3* 

1 72-1 78 + &£##*jfc:ft#r##*#'te**,!&6«i*il4*P 
> • & 6) i% t& • ft* # |£ #•] it 1 6 0 # Jg. tit it * M # t *+ 
it tit ft H SI 70 ^ -g- & J&172-178 * 3* # te «fe ' & & M 

- & f& 4t «* ^(Block Mapping Table) • jx #J iff tfc # 

^ % & & ft & r& ft & & m r& ft t & & & & % & tx. u ft & 

tit ft It i 1 7 0 t • £ >i * ' S # ifc is 8* ^ 4t 

fe it -£-£«U72~178#Hfc4*i& a (Mapping) » 

- f # i^^tf t #* 8& «■ #J 

m ' a Aft#r«# fjft >*Jlti*# - t # B * 6«» ift s& • 

+ 4fr3L£.tf*#ltil704L^g 

J&172-178 tit>5.*||rffc*«f«#|f#^i«-*^^*«# 
f *t £P ' fl'J«#fe«"J*/tl60«t3L* )» i* * m tit ft t 34 

# ^ J'J # f 1170 ^ t I f # H * tl72 t • m *n • 
jp*£..Li£tt3*#f-4*ll£ t^%^.^#^.£170^t*4is^ 
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Z.^&WiSLW (6) 

#L * t *4 & #U 72 8& £t 5. - ft & & ^H4^.^tl78± » 
it)»ifcb^-^^#i^#^^4tife^^.ll*rH5t^^^%8**- to 
If * _L ; 4l & ' #J»#i&;ifrifc*i*tt*#r«#?f ^ * 
j|tJllfc^i*«#*t*i70rttt#*tt#^«#ff***P^m 
4^ f I4i^l72± • |S)&6(i*t##rtt# t ^ £t to If 
# .«& if h5l it & *fe ■* 4* to -t ° 

1 72-178 ^(Mapping) > & # — 34 1& 3tT 

.H # f # * ^ i'j a f I ^ t H ^ 6<j ^ t ' a >JL 4b *r « # t 

41 >fr =fc f£ # t -14 af ' it m t& & # *J * ft 1 6 o tf %l %% m. 

# $l m & ' fP^ttfl****!**!^^*^^* ' 

ii»tt#^«#*#**f*^it«3t*#f«* t 34 # A 
f ' ^ $'J =k #S # t 34 iS*. it ej 41 (Recovery ) 

^_ a #j • tfc ' 4*. # *R % — ft «fc M i£ & *fe a* £t to 
t « «t tt & # to if 4§r - t 34 a^^^r*«#**l-*<* 

*] * # j& # a #J i£ ' &*b##*E*I-£'tl60#'flfc*h 
#ttJfc***fr«#**t*.ffl#-ft'l*(***A* '1-4 ) #J iff A 
$t ^ ' Si> -T it =fc iHf # t 34 EJ 41 (Recovery ) S #j • 

#fc*U50i&s&S t Hr I ^ « & #itt*4*#fc*fcl50ii£. ^f 5 
ffr & ^ f4 # t 34 «ft ^ i& 3£ ^ ^ *lt 41 ' - £. ^' « # * & 



\ 
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t - - ± & i&2 0 0 & & T t * «E #'J it 2 0 2 - la j& ft 2 0 4 - 

ffi a B a >{ 2 0 6 - Ij^la H08 > # *f 2 1 0 & 2 1 2 ' J- t i -I t 
€'|-±^^a^#^S>-^220 • J^^^:f^M#^®^-220 ^^ 
*J W « # It JL230 ^232 ' % t -fr - « # JR. X230 ^.232 * 
f # i t >a ft t i t ffl t M # f # • h5e. - j& 6<» ^ as * 

^^^lf ft^t^ JbH^^j^B^ # iH «■ A « * 5. « # 
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i - (8) 

#W#^55» ^A*f|L ' 3t&H&4*##Si+220 &teT- 
tii ft # iS «•] # 7C.222 * - 4BI/0 *fr ili ^4-224 • & t • ttl/O 
& jb *$- 2 2 4 "ST a 4fc flft # * 'J * it 2 2 2 ft 4S tf > ^ t * 4 # 
t&*J*lf*Att##lt*230*232 • sS.A.*lfJM-4ae.«#«.i 
230^232ttfifc ■ 

4*. # w ^ # — & ik it «fe w ^ * * & $r * 

vk *» T • « # # ® -t 2 2 0 ^ it fst # *J * it 2 2 2 $ •] 

i. J&2 0 0 flf # *. #J ft # *g ^ JSL & #r # t ** 8^ 4£ • «t 

* ^ - H. Bfc # * ( "*T tt # 1^ M # & * 'J * it 2 2 2 & f£ 

* It £230 ^232 + ' -B- 4fe ^ 

#jmifc^####t#'fc«#lti2303c 1 232* 

* 5Si * 4a H- # jfr =fc « # If #4 £P a* • 

* # # IS *«J * it222 *J»fib<&-*#^«#ff*|--fr«#«. 
i230 ^.2324L^^^#S^t Z>fr&te&#}1ft&ffi& : %& 

^ tf) v$ « - a']-fcifr*+*§*#ft#r**#t # £P ^ «. & 

I/O |& tfl >^ **224 « # f>J « # It X230 &232.4L ifr » # it ^ t£ 
« # It X 2 3 0 & 2 3 2 J t m t ** S % t #r tL & #} ft & 1ft * 
ft # t £P ^ * f t I. f # f S23 0 J&232 4i f 1 # # i it 
_L • it m xtb =fc ^ # if #4 4L«*4*te**-&ifri£®*fci*4t fe It 

* _l • ^_ • * m m m, *t & # # # # t £P ^ # ^ 

#r«^1f#l-»*ttI/0*&tB/s. *l-224 & ^ # *J « # «. X230 
ic232 t > a ft Jt 4i ^ # ^ ^ « # It £230 ^232 m ft & M 
4l m # t # ^^^^ f #i^J: ' it isj *fe JfUt t *r # 
f #4- ^ Bjfe it & 4$ >fe it IE Jfe Bjfe 4* .^e. m * i ° • 




5. » ftWiSLW (9) 

& T * t» #- .88, 

& ^ «fe 04 41 % -n 

tit # % *fc A 3" m 

- # * : t * 
306 » «fc 4fc Jk >i 3 0 8 
3221^324 • WAS 

•fe* flR f ^i^lll " 

A 4i # # » - 

# it s& a >ft # 3 2 o I 
■£3 32 ' «T fll & » 

* ft H • f iHr- 



* 3 © • *^7FT*4at^4$-^^^x*l 

Ml ffl • it # a* it * # as # ^ & ^ 

*5iLiE#tti.&M.300 . « ± & & 3 0 0 it 
PI Jf. 7b 3 0 2 > le. »lt It 3 0 4 > db 4* & £ 

^ ^r^^^fi»-t^i^i€it7b#^^# 

-A m 3 2 0 % - ffij # hSEl i _L it - ^ & 

to 31 0 m Hi Ji «a . it i£ £. & M. 3 0 0 

**J.^-«#£JE330#.332 • a *t 4t 

^ *fc W 4@ isj • iL & M.30 0 fiff %r m # # W 
I 4* # & #1 * 7b310 ft* # *J ** # & £330 
£ ^ ± M.300 t * *JE *J * 7b302 ft t f 
«#«.i330^.332^-^r £ fli t 44 & *fc &. 



1 



fin T ^ ± & #.3 0 0 4i t «E f'J * 7b3 0 2 tf # H m ¥j 

#1 ^ « # t # ffl it * # -«.^t^*^4L^3.4St^* 
& 4i * as ^ # 4: H # * f • * « # *E ffl * 7b3 1 0 
I ^ i f« #,3 0 0 4i t * & *J 7b302 /9r##.**#*§4*& 
I*r^f#f If 8| . tt«#fe*«J*ib310'#"«i4*-6*«*4* 
t& It 4t *. *J ^ itb Vr ft *r «if # t # « # H X330 ^.332 4i if 
I flf Hi t ;i t I ^ f =fc/« # t # ^ ' 

#fst#^^J^-7b310tb^i^ft*T^#t*4^- «■ A ^ 
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i * ftmtw (io) 

M 4l & # * *P ^ ^ ft # £ & • M f£ # 4£ * 'J * it 3 1 0 
^J»«**r«# fJ«#*JL330 *.332 + ; 3l » 

# 3i ft #r « # f *4 & *a *^ m # ^ ^ f£ # t *4 £P ^ ^ Pal # 
£ jl # & . *J^E.iri»#**r«#t # » & S aft # 3 2 0 #g # 
$'J#l#^S330 ^3324L^r • M#^^330ic332^^mt*4 
d. & m & * # 4a H- #J ^ ^ M # t #4 ^ ^ & ft ffi VT 5- n M 
m tik tit & • JtW*t**^#^.«# t *4 ^ f& {$i ^ ^ t£ 
(3 j& b& te It * _L • 4L ^ - ;t W t£ ft #t M # t 44 ♦ ft it ift 
E>7fc#320«#*]«#&X330#.332 + • ^ f I f ^ # ^ 
^ f£ # It X 3 3 0 & 3 3 2 ^ t #4 & Jfe t #J so £t # t #4 £P ^ • 

* ^ >i * ' a*&^*#^ir* + *I* 
7G310 * & m Jl >{ 308 ^ m it ft |g) - m #320 » m j& f 

itb & # ^ -t ' m # ^ f'J ^ 7t 3 1 o & m, i*i ?t M- & B B a 
^308^t > j-#-^^^^^%>^r^^ffl rsj - s as. # » 

# * > # a* _l & m n %l % <mj & & m & n ( r a i d ) % & 
ii m ' R'j ^ m *& m. it # # *it t • -r«^4a*^#«p^ 
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